A series of nine new 1,5-disubstituted-1H-tetrazoles were synthesized via Ugi-azide in moderate to excellent yields (80-95%) using propargyl amine as component varying the aldehyde and isocyanide components. 1,5-DS-T are useful heterocyclic moieties present in many bioactive compounds and drugs. Moreover 1,5-DS-T are used as bidentate ligands in coordination chemistry, metal-organic framework science, bioimaging, photo-imaging, explosives, propellants, and high energy materials.
Introduction
Multicomponent reactions (MCR) are useful tools toward libraries of new compounds.
1 MCR allow the synthesis of target scaffolds in one pot manner. Tetrazoles are heterocyclic frameworks present in many biological compounds and drugs. As examples, cilostazol, latamoxef and BMS-317180. 2 Also, tetrazole-based compounds have been used in medicinal chemistry, 3 materials chemistry, 4 organometallic and coordination chemistry, 5 and organocatalysis. 6, 7 The biological activities of compounds containing tetrazole rings are usually attributed to their ability to mimic 8 cis-amide bond of peptides. Various approaches for accessing to 1,5-DS-T have been described. However, the main synthetic methods are intermolecular cycloaddition [3+2] between azides and nitriles, and isocyanide-based multicomponent reactions (I-MCR).
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The Ugi-Azide reaction (UAR) was reported first by Ugi in 1961 . The carboxylic acid used in the classical Ugi reaction is replaced by hydrazoic acid (generated in situ from NaN3/TMSN3). The proposed mechanism of this one-pot 4-CR involves the next stages: a condensation of amines with carbonyl compounds gives the intermediate 6, which after protonation by HN3 reacts via nucleophilic addition with isocyanide to afford compound 8. Then, this latter one reacts with N3 -to give the intermediate 9. Finally, an intramolecular cyclization occurs to afford 1,5-DS-T 10 (Scheme 1).
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Scheme 1. Ugi-azide reaction mechanism. Scheme 2. Alkyne groups for protein photocrosslinking containing in tetrazole 1,5-disubstituted.
In this work, we described the synthesis of new 1,5-disubstituted-1H-tetrazoles containing propargyl moiety, the literature survey revealed that this group is used to increase the covalent interaction, detection and identification of protein targets (Scheme 2).
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Results and Discussion
In this work, we describe the synthesis of nine new 1,5-disubstituted-1H-tetrazoles (15a-i) containing the propargyl moiety in good to excellent yields (80-95%) via a catalyst free Ugi-azide reaction from propargylamine 11, aldehydes 12, isocyanides 13 and TMSN3 14 in MeOH at room temperature, (Scheme 3).
Scheme 3. Strategy of synthesis 1,5-disubstituted-1H-tetrazoles As depicted in Scheme 3, most of the compounds were obtained in good yields. For example, 15e (92%), 15g (94%) and 15h (95%). Thus, yields are independent of the steroelectronic nature of substituents in the starting materials. Steric and electronic effects from isocyanide had effect in the yields of the corresponding 1,5-disubstituted-1H-tetrazoles. In general, when the low nucleophilic 2,6-diMePh isocyanide was used, the yield was little lower in comparison with cyclohexil and t-butil isocyanide derivatives. Interestingly, when 3,4 dimethoxy aldehydes were used, good yields were found (85-95%). As this aldehyde is deactivating for the condensation process, high nucleophilicity from propargyl amine allowed the further transformation.
Recently we have reported the first UA reaction using ultrasound irradiation (USI) to synthesize 3-tetrazolyl-2-chloroquinolines in moderate to excellent yields (33-90%). 13 In this context, an experiment was performed using ultrasound (US) irradiation. The yields obtained at room temperature were higher with respect to those found using USI (5−83%). Besides, sonication reduced the reaction time from 8-18h to 2-4h.
Conclusions
A series of nine new 1,5-disubstituted-1H tetrazoles in good to excellent yields was synthesized, in one pot using mild conditions at room temperature. The products herein described may find application in various fields, but mainly in medicinal chemistry since they contain tetrazole moiety, which together with propargyl moiety can result in bioactive compounds. It is Noteworthy that Ugiazide reaction took place using component amine such as the propargyl amine which allowed the use of aldehydes deactivated with electrodonating in good yields. 
Experimental Part
1 H and 13 C NMR spectra were acquired on a 500 MHz spectrometer. The solvent for NMR samples was CDCl3. Chemical shifts are reported in parts per million (δ/ppm). Internal reference for NMR spectra is TMS at 0.00 ppm. Coupling constants are reported in Hertz (J/Hz). Multiplicities of the signals are reported using the standard abbreviations: singlet (s), doublet (d), triplet (t), quartet (q), and multiplet (m). HRMS spectra were acquired via electrospray ionization ESI (+) and recorded via the TOF method. The reaction progress was monitored by TLC and the spots were visualized under UV light (254 or 365 nm). Flash column chromatography was performed using silica gel (230-400 mesh) and mixtures in different proportions of hexanes with ethyl acetate as mobile phase.
General method: Propargylamine 11 (1.0 M) (1.0 equiv.) aldehyde 12 (1.0 equiv.), isocyanide 13 (1.0 equiv.) and azidotrimethylsilane 14 (1.0 equiv.) were disolved in MeOH in a round-bottom flask equipped with a magnetic stirrer bar. The resulting mixture was stirred for 8-18h under an inert nitrogen atmosphere at room temperature. The solvent was evaporated under reduced pressure until dryness, the organic layer was purified by column chromatography on silica gel using a mixture of Hex-AcOEt (4:1 V/V) as eluent to afford compounds (15a-i). 1-(tert-butyl)-1H-tetrazol-5-yl)(phenyl)methyl) prop-2-yn-1-amine (15a) Yellow liquid; Yield: 87%; Rf = 0.12 (Hex-AcOEt= 3:2; v/v). 63, 137.75, 129.05, 128.64, 128.34, 80.86, 72.79, 61.58, 56.38, 36.02, 29.87 
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